Abstract: This paper investigates the contributions of an intensive educational workshop to advance students' understanding and skills for collaborative, scenario-based landscape planning. The research design involves a case study workshop with thirty international students and several regional experts as well as a multi-stage, in-process evaluation. The workshop resulted in six different alternative futures for the region of Cagliari, Italy, and a seventh combined version that was considered best by regional reviewers. The students' learning evaluation showed substantial advances in their relevant understanding and skills. Key aspects of the workshop pedagogy and the evaluation are discussed, and recommendations for future applications presented.
Introduction
Students of landscape planning should be equipped with competencies for collaborative, scenario-based planning approaches in support of efforts for sustainable development. Scenario-based approaches assume alternative development trends and explore their respective consequences (e.g., [1] [2] [3] [4] ). They are increasingly applied to address the high degree of complexity and uncertainty inherent in planning for future landscape change [5] [6] [7] [8] .
Gaining experience in interdisciplinary collaboration is essential for students today because planning processes increasingly involve scientists, policy makers, and stakeholders, who must address current issues by jointly generating knowledge (e.g., [9] [10] [11] [12] [13] ). Planning is no longer seen as a solely expert-based endeavor, but rather a public process that involves active participation of relevant actors [14] [15] [16] .
Thus, planning education needs to find effective means for supporting students to develop knowledge and know-how for such collaborative, scenario-based approaches. One approach that is well suited for teaching both planning understanding and skills is the educational studio or workshop pedagogy (cf. [13, 17, 18] ). Planning workshops are organized around a realistic problem in a specific region and involve analysis, design, policy, and strategy development [19] . They may last from a few hours to one or two semesters and serve as an experimental laboratory for "learning by doing" [20] in order to test and practice planning skills and methods.
To effectively exploit the potentials of workshop pedagogy, and to achieve and sustain high educational quality, evaluations-and iterative learning from their findings-are an essential instrument [21] . However, formal evaluations, institutionalized in many educational programs, often do not shed light on the rather implicit issues of conceptual understanding and planning skills. Scholarly assessments of educational planning workshops provide more detail, but so far focus on other questions.
Several studies addressed students' learning styles and their possible influence on planning performance (e.g., [22] [23] [24] ). Lusk and Kantrowitz [18] report on the assessment of the effectiveness of an introductory communication methods and professional practice studio to teach written, oral, graphic and integrated communication skills in brief reality based-team projects. Vakil et al. [17] describe a systematic evaluation of a planning workshop course that offered technical assistance to a local community, focusing on pedagogy, student learning, and benefits of communities. They conclude that learning broadens students understanding of different perspectives and objectives for development. Lehmann et al. [25] explore problem-oriented and project-based learning (POPBL) as an innovative learning strategy for sustainable development in engineering education. Grant and Manuel [26] report on efforts for enhancing peer learning (students facilitating each other's learning) in workshops and find that such learning fosters students' confidence in their abilities and expertise. Stoltz and Brown [27] are interested in enhancing the independence of learning in studio teaching and use assessments of content and maturity of thought in student submissions as indicators. In education for sustainability science, relevant competencies have been attributed to three clusters: strategic knowledge including content and methodological knowledge, practical knowledge about bringing knowledge to action, and collaborative knowledge of working in teams and different knowledge communities [13] In a similar vein, Wiek et al. [28, 29] propose the following set of core competencies: systems-thinking competence; anticipatory competence; normative competence; strategic competence; and interpersonal competence. In particular, anticipatory competence-the knowledge that can be gained through scenario exercises-has been identified as a critical component of sustainability education by many authors [28] [29] [30] and Foley et al. [31] explored the usage of studios to build anticipatory competence among students. Finally, Steinitz [32] presents a special issue on landscape planning education, focusing mainly on different cultural traditions and national structures instead of learning effects (e.g., papers by [33, 34] ). This paper investigates the extent to which planning workshops can contribute to the development of relevant understanding and skills for scenario-based landscape planning among participating students. It asks two research questions:
• Do short and intensive educational planning workshops advance participating students' planning understanding, defined here as knowledge of the design and procedures of scenario-based planning processes?
• Do educational planning workshops contribute to the development of relevant planning skills among participating students?
The central innovation of the paper lies in the conduct of multi-stage and in-process evaluation research, which so far-to the knowledge of the authors-is non-existent in the literature. The evaluation methods were not selected from a known set, but invented to fit the circumstances.
An educational alternative futures planning workshop in the region of Cagliari, Italy, serves as a case study. The workshop's educational goal was to equip participating students with understanding of and skills for scenario-based planning through the practical involvement in the creation and assessment of alternative futures for the case study area. It was expected that the learning would be reflected in responses to survey questions, statements in interviews, and observed changes of behavior.
The remainder of this paper introduces the evaluation method used, reports on the case study workshop process and its outputs, and describes the results of the workshop evaluation. The results will help to assess the educational effects of planning workshops, and may assist in designing and conducting workshops most likely to achieve learning success.
Methods
The research design involves the organization and conduct of a workshop case study, and a multi-method approach for the acquisition of evaluation data and its analysis.
Case Study Workshop Approach and Methods
The case study was a one-week educational planning workshop in Sardinia, Italy. The objective of the workshop was to develop and assess alternative futures for the region of Cagliari, the capital of Sardinia. The study area (Figure 1 ) covered about 14,300 hectares and involved the City of Cagliari, the Molentargius-a breeding ground for flamingos and protected area of international importance-as well as the surrounding urban and rural landscape. Participants were 12 students from Leibniz Universität Hannover (LUH), Germany, and 18 students from Università degli studi di Cagliari (UC), Italy. LUH students were enrolled in Bachelors', Masters' or PhD programs in Landscape Architecture and Environmental Planning. UC students majored in Territorial Engineering and Architecture. The number of female and male participants was almost even (14 to 16) and the average age was 26 years. The Cagliari workshop was run by Carl Steinitz and based on the Alternative Futures Framework Method [2, 4] . For more detailed information on the Cagliari Workshop process and results, please see Steinitz et al. [35] and Steinitz [36] . The framework consists of six questions that need to be addressed in any alternative futures study (cf. [2] ; Figures 2 and 4):
• How should the landscape be described?
• How does the landscape operate?
• Is the current landscape working well?
• How might the landscape be altered?
• What difference might the changes cause?
• How should the landscape be changed? [36] with kind permission by the author.
Over the course of a study, each of the six questions is asked three times: first to define the context and scope of the work (WHY questions); second to identify the methods of study (HOW questions), and third, to implement the study method (WHAT, WHERE and WHEN questions).
The practical application of the framework in the Cagliari case study required an adaptation to the workshop schedule and technology. The adapted framework ( Figure 3 ) needed to accommodate the approximately 24 h of workshop time, a reliance on hand drawn graphics, as well as limited digital data availability and computer access. Due to these constraints, the workshop followed a design-oriented strategy, acknowledging that in practice, study areas of this scale would require comprehensive (GIS-based) assessments. A detailed description of the workshop process is provided in Steinitz et al. [35] , from which the following summary is partly quoted: The workshop began with two intensive days for a general introduction to the study area, its history, its current characteristics and future projections. It included a series of lectures by local experts, and a half-day guided fieldtrip throughout the study area. Provided data included current land use, a terrain model, several sector plans and the relevant section of the recently published Sardinian Regional Landscape Plan, many photographs taken by students on the field trip, and Google Earth.
The students were divided into 10 teams that each addressed a different theme of interest (and potential impact) for the future of the region: habitats, the visual landscape, the cultural and recreational landscape, residential development, tourism, transport, hydrology, and due to a particular interest among some German students, geothermal energy, solar and wind energy, and biomass energy. On the field trip, each theme team was asked to be particularly attentive to issues relating to their respective topic, and to take photos illustrating issues of relevance. The evaluation of the current landscape and its processes was done by theme groups in formulating up to four criteria for evaluating important processes of their theme, and illustrating them via diagrams. Each team produced a map in two colors where green represented highly valuable elements which sustained the theme-process and which should be protected. Red illustrated areas of problem or threat to the process that should be improved. Stakeholder experts were invited to provide advice. Question 4: How might the landscape be altered?
Change models were developed in several planning cycles that were intersected by their iterative impact assessments (see Question 5) . Theme teams developed diagrams that illustrated proposals for projects to change the processes of their theme. Projects could either aim at protecting valuable areas or improving problem areas. Projects were drawn on thin plastic sheets, color-coded with a different color applicable to each of the 10 theme teams. Projects were then rank-ordered concerning their importance and perceived effectiveness as judged by the team ( Figure 5 ). Each theme team was then given two minutes to concisely present its work. Local experts met with student teams to propose revisions. Finally, all projects were uniquely numbered by their ranks and systematically ordered on a long table. Student participants were organized into six larger teams, each representing a different "stakeholder". These teams were (1) conservationists; (2) residential commercial and industrial developers; (3) regional planners emphasizing the Sardinian Regional Landscape Plan; (4) a foundation for the support of renewable energy; (5) the tourism development board; and (6) the several local governments in the area each seeking reelection.
Each stakeholder team proposed up to three policy objectives considered most important for its stakeholder client and it selected up to ten projects that would best support these policies from the overall set of approximately 150 projects. The teams proposed the policies and selected the projects based on their experience, knowledge gained from discussions with experts, lectures, readings, and the field trip. Each team had to make a proposal for land use changes that would support those objectives over the next 20 years. In addition, each proposal had to accommodate a 4% growth in population and its concomitant land-use changes and it had to be as self-sufficient in energy as possible. The process of overlaying and combining the drawings was rapid, using an overhead projector as a light table and a digital camera for recording.
The resulting Alternative Future plans were based on a selection of the projects. Any new or varied projects were announced and then numbered and placed on the long table so that they were available for use by anyone else. The students were regrouped into their theme teams and assessed each alternative future concerning its potential impacts to the ten process and evaluation themes. Afterwards, a second planning cycle was started in which the stakeholder teams could revise their proposals. Each altered or new project was again made available for common use.
The second set of plans was presented to the entire group, followed by another round of impact assessments. Each stakeholder team then delegated one person to make a digital representation of each project that could be combined into an alternative future for the final presentation.
Question 5: What predictable differences might the changes cause?
Impact assessments were conducted in that each process theme team evaluated each of the six stakeholder change proposals on a simple scale with six levels. All evaluations were noted on a chart and green or red circles were used to indicate the team that was doing relatively best or worst among the alternatives. The main intent was to engage in a consultation between process theme teams and stakeholder teams to improve the plans in consecutive cycles.
The alternative futures are based on students' assumptions of stakeholder interests, with rows representing interim and final versions of the maps (see Figure 6 ). The Cagliari workshop was not expected to result in a direct decision on the future of the region, and did not do so in practice. However, a presentation and discussion of the results and their potential meanings for future landscape development was organized among the entire workshop group, all of the local experts who had participated, and many additional faculty and students from the University of Cagliari.
Each stakeholder team prepared a graphic product as specified by the faculty. It consisted of (I) three to five images illustrating the stakeholder team's principal policy objectives in order of importance; (II) a slide with all projects chosen of greatest relevance for this stakeholder; (III) a map of existing conditions; (IV) a map of the proposed changes; (V) a comparison of the alternative futures for Cagliari (existing and proposed conditions); and (VI) a summary slide showing the selected projects and the resulting alternative future.
In the final presentation that was held entirely in Italian, each team was given ten minutes to present its results before the entire group. Each presentation was followed by questions and answers. Each of the local experts commented on which of the alternative best met his or her expectations for the future development of Cagliari.
Finally, a discussion was organized around the question of whether one should choose among the six alternatives, or whether it was possible to select projects from the alternative and to develop a new plan that could compromise the interests of various stakeholder groups. A frequency assessment of the number of times each of the projects had been selected for integration into the change proposals was used to choose the most-frequently used projects in the alternative futures most liked by the participants. In a rapid experiment in real time, the plastic sheets with the selected projects were overlaid on the overhead projector. Finally, a digital composite image was created (see Figure 7) , which was interpreted by the participating local experts as a useful inspiration as a basis for further planning. . Towards a seventh alternative future. The four diagrams on the left illustrate the most frequently used project proposals by the six stakeholder interest teams (in brackets is the number of teams that integrated the respective proposal). The two maps on the right show the current land use (above) and a new proposal-the seventh alternative future-that integrates the selected projects.
Evaluation Data Gathering Procedures
Changes in participants' planning understanding were assessed though observations, interviews, a quantitative survey, and an open questionnaire that was handed out three times over the workshop and once two months afterwards (ex-post). The evaluation approach followed the case study approach [37] [38] [39] using qualitative methods and triangulation [40] [41] [42] [43] .
The questionnaire asked students to imagine that they were invited as consultants and charged with the task of designing and conducting a planning study for the case study region. Within this framework, they should answer the following questions on essential issues of planning design and conduct. What is your understanding of the planning problem? What is the planning objective? What would you propose as working steps, methods and tools? What planning products do you suggest and what three criteria should be used to measure success?
The quantitative assessment of the workshop's perceived contribution on the development of alternative futures planning skills was realized through a scaled survey handed out at the end of the workshop as well as nine additional interviews and observations. Unfortunately, the tight workshop schedule made it impossible to hand out two surveys before and after the planning process that would have allowed for assessing changes in stated levels of understanding and skills. The sample was the student participants of the planning workshop (N = 30) who all submitted data points. The distribution among sub-groups was as follows: LUH = 12, UC = 28, female students = 19, and male students = 11. The instrument for the analysis was a set of 23 skills considered of importance for participatory alternative futures planning. This list was derived from the key challenges of contemporary planning (see introduction), as well as the current draft of generic competencies for landscape architecture and planning, developed by the European Council for Landscape Architecture Schools (ECLAS, unpublished). Students were asked to evaluate the perceived degree to which the workshop had contributed to the development of each skill. The survey used five point scales, with five standing for "very much", and one representing "very little".
Observations were conducted independently by one author who was not directly involved in the workshop. The other authors reported participatory observations as part of the teaching team. The observations specifically aimed at identifying changes in student's behavior and verbal expressions that could indicate gained understanding or skills. Observation data was collected through immediate note-taking.
Additional interviews were semi-structured, following an interview guide which supported an ordered but still flexible questioning approach [41] . Interview data was also collected through note-taking. All collected information was transcribed and converted into a typed format as soon as possible to improve the breadth and depth of coverage.
Evaluation Data Analysis
Analyzing the responses to the repeatedly handed out questionnaire on planning understanding followed two pathways. The first approach aimed at gaining insights into changes in planning understanding among all participants. It developed codes for assessing the responses to the open questions, matched the responses to these categories, and determined the proportion of responses addressing each category. The second approach addressed individual learning, and looked for changes in series of responses of individual participants.
The data gathered in the quantitative assessment of the workshop's contribution to the development of planning was analyzed using descriptive statistics (Min, Max, Mean and Standard Deviation) (for similar examples, see [44] ). Comparisons were drawn between analysis results for the whole student group, as well as for different student cohorts differentiated by home university and sex.
Observations followed an observation protocol that asked observers to focus on particular incidences of student learning such as ease or unease, attention, communications with team members and gestures [45, 46] . Observations were documented as notes taken while and immediately after the workshop. Notes were sorted into aspects qualifying findings on learning effects and altered planning understanding, identified workshop issues that could be improved, and recommendations for future applications.
Evaluation Results

Workshop Effects on Participants' Planning Understanding
The questionnaire on planning understanding, which was handed out four times, had an overall response rate of 53% or 63 copies. Its results, in combination with the data gathered from student reports and observations, suggest that the planning understanding of those who responded changed over the workshop and afterwards.
The evolution of the considered planning challenges between the first and last assessment shows a dramatic increase in mentioning of governance issues from none to about 34% and a moderate increase in the awareness of multiple problem dimensions from about 65% to 78% ( Figure 8A ). As expected, the rate of responses focusing on only one dimension decreases. An example for the increase in problem dimensions is presented by one student who in the beginning only mentioned the need to integrate considerations of producing renewable energy as a focus of the study. At the third and fourth questionnaire, she also addressed endangered protected areas, unsustainable urban development trends, and development challenges within the city. Another student illustrates the increased consideration of governance in first proposing to develop a plan that "fosters the development of the region without disturbing the sensitive nature", and later emphasizing the need for integrating and balancing the different interests of various stakeholder groups.
The planning objectives proposed by respondents ( Figure 8B ) decreasingly considered primarily content-related objectives, and increasingly addressed primarily governance related aims. The mid-workshop evaluation saw a particular height in the proportion of responses focusing on governance objectives, and a respective low for content-related ones. This effect might be explained by the pressure of teamwork experienced for the first time for most participants.
A well-suited example for the alteration of the proposed objective is provided by one student who in the first questionnaire suggests the development of new housing areas with the goal of achieving a maximum output of renewable energy generation. In the second assessment, the student proposes to develop "a plan which is acceptable for all participating parties". In the following assessment, he argues to find a consensus that "considers all interests at best", and finally "to create a selection of plans which balance as many different interests as possible". The analysis of the proposed working steps ( Figure 8C ) shows little changes between the first and last assessment in the proportion of responses addressing steps for status quo analysis, participation, and scenario development. The mid-workshop survey again showed reverse trends for these issues. Surprisingly, the percentage of responding students suggesting steps for developing one final plan increased from 30% to 51%. Some individual responses suggest educational benefits, even although the responses in general show only little changes of understanding. An example is a student who first proposed simple assessments and later on suggested an iterative procedure of expert-based planning and stakeholder consultation.
The answers relating to prosing planning methods ( Figure 8D) show a large increase of preferences for scenario methods (from 43% to 63% between the first and fourth assessment). One student, for example, proposed brainstorming, project proposals, and presentations in the beginning. Later on, he emphasized individual group work, discussions, and continuous revisions. Finally, he proposed questioning stakeholders as key, highlighting that taking into account the interests of local actors is crucial for planning. Another student already at the beginning of the workshop named public discussions, expert interviews and visualizations as relevant methods and approaches. This participant's proposed tools and methods, however, become increasingly sophisticated, including scenario techniques, public discussions, creativity methods, and specific communication procedures like "world café".
Student's responses concerning proposed planning products ( Figure 8E ) show an increased recognition of the benefits of alternative scenarios (11% to 25%) and a decreased mentioning of solely status quo analysis. The proportion of responses suggesting status quo analyses as planning products only slightly decreased. A well-suited example of how students learn to see the relevance of developing alternatives is given by an individual that first proposed a map of "optimal" land use configurations as the final product. Towards the end of the workshop, the student proposed the illustration and description of various scenarios, their evaluative assessment, and comparison between them.
Students' suggestions for measures of success of the hypothetical planning workshop ( Figure 8F ) confirmed the expectations: Responses mentioning solely product quality criteria (suitability to local conditions, understandability, usefulness, etc.) decreased from 57% to 40%. At the same time, the proportion of responses considering criteria of landscape change, acceptance, discussions and governance, and knowledge transfer all rose by between 6 to 26 percentage points. Interestingly, comparatively higher proportions of respondents mentioned acceptance criteria and quality criteria in surveys two and three than in the post-workshop survey, suggesting that these learning effects were only of short-term character. A surprisingly large proportion of responses named "knowledge transfer" as a measure of success in the last assessment.
Workshop Contributions to Participants' Acquisition of Planning Skills
The quantitative survey on planning skills had a very high response rate of 96%. It showed that participants perceived the workshop's contribution to the development of planning skills as generally quite positive. Students rated the workshop's effect on all planning skills named in the survey with 4.0 units on the five-point scale (meaning "high" contribution to the skills improvement). For individual skills, the average values given ranged from 3.3 units (medium contribution) to 4.6 units (very high contribution).
The list of 23 individual planning skills and the average ratings provided in decreasing order of perceived workshop contribution are illustrated in Figure 9 . Skills given highest ratings include time management, conducting teamwork, and leading and structuring teamwork. Least evaluated were skills for using information technology, presenting in public, as well as up-and downscaling information and knowledge. To gain understanding of the types of skills to whose development the workshop particularly contributed to, three skills categories were defined and average evaluation values calculated. The skills category "teamwork with peers and stakeholders" was evaluated best, followed by slightly less average values for "developing salient and imaginative proposals" and "dealing with complexity and uncertainty". Least average values were achieved for "communicating across disciplines and cultures", and "using technology". In addition to examining overall average values for individual skills and skill categories, the evaluation data was further assessed concerning differences in responses between different student cohorts.
Looking at the average evaluation value across all skills, LUH students exactly matched the general average value of 4.0 units, while UC students evaluated slightly more positive (4.2 units). Male LUH students provided more positive ratings than female LUH students (4.4 and 3.9 units, respectively), and female UC students were more positive than their male co-students (4.4 and 4.2 units, respectively).
Greatest differences in the evaluation of individual skills by different student cohorts were found for "working with experts and stakeholders" and "developing spatially explicit proposals" that both received about 0.6 units more positive ratings by UC students than by their LUH colleagues. In contrast, LUH students were 0.4 units more positive than UC students about the workshop's contribution to skills for addressing complex problems. Female students found the workshop more effective in teaching skills for considering critique in planning proposals and understanding different professional perspectives (0.6 and 0.5 units higher than males, respectively). Male participants provided about 0.5 units higher ratings than females in evaluating skills for time management and deriving missing information.
The differences between average student cohort evaluations are also apparent in the comparison of the average values given for some planning skills categories. "Developing salient and imaginative proposals", "communicating across disciplines and cultures", and "using technology" were all evaluated more positive by UC students than by their LUH counterparts. The latter two skills categories also saw differences between more positive evaluations by male students than female students. Only marginal differences between student cohort evaluations are seen for "teamworking with peers and stakeholders" and "dealing with complexity and uncertainty".
The participatory observation data supported the described learning developments. It seemed that students-after one or two days of getting acquainted with each other and the teaching process-engaged very enthusiastically in their work. Students intensively discussed, worked, and collaborated to understand the planning procedures, to share factual information, and to reflect upon different perspectives. The workshop was perceived as stressful, but in a positive sense, allowing for great learning effects in little time. Students became thoroughly engaged in their work and were eager to improve their plans and proposals, even after a full workshop day. The intermediate presentations were regarded of great importance, and spurred intense collaborative efforts for finishing the planning products in time. Students increasingly developed understanding of the workshop process and the alternative futures planning method, and developed procedures for effectively communicating across language and cultural barriers.
The observation further suggested that the workshop's success in teaching planning skills was mainly due to the three features: (a) the multiple changes in perspectives required; (b) the time pressures and the forced revision and structured process; and (c) the several exchanges with stakeholders. The changes of perspectives forced students to actively consider different relevant landscape processes and stakeholder interests. Time pressures made students develop ideas rapidly, and the potential for future revisions helped in raising planning quality. The conversion of drawings into GIS seemed to be particularly useful in forcing greater precision and another loop of revision, while the more professional illustration enhanced students' self-confidence. Stakeholder collaborations compensated for most students' little factual knowledge about the study area and relevant landscape functions, and helped enhancing the credibility and relevance of the proposals.
Discussion and Conclusions
Despite the limited "net" studio working time of only about 26 h, the workshop yielded several result. Six substantially different and quite elaborated proposals were generated for the future landscape development of the region. The produced maps and impact evaluations found the interest and attention of local planners and decision makers. Asked about their interpretation of the quality of the six developed alternative futures, the local experts did not select a single one but argued that a consensus plan was needed that integrated the "best" projects from each alternative. A preliminary draft of such a "seventh alternative", developed a live-experiment in the final workshop meeting together with stakeholder, was interpreted by the local actors as being a quite good proposal. The proposal's quality was seen in both its substantive content as well as in its recognition of the governance structure and political reality of the region. Furthermore, the workshop seems to have spurred substantial learning among students about relevant planning understanding and skills. Planning understanding increased concerning the challenges, objectives, products, and possible success measures of scenario-based landscape planning. However, students' understanding of the framework and appropriate methods changed relatively little, which may be due to difficulties of students to comprehend the complex workshop process. The fact that many positive learning effects became only apparent in the ex-post questionnaire, which was handed out eight weeks after workshop completion, suggests that students sometimes require additional time to reflect learning experiences. Improvements of planning skills were reported concerning for collaboration, the creative planning of alternative futures, dealing with complexity and uncertainty, and communication. Skills development for using technology was lower, reflecting the little emphasis put on this aspect in the workshop design.
Various aspects of the workshop pedagogy seem to have been particularly effective in facilitating student learning (and had purposely been decided for by Carl Steinitz in the design of the workshop process):
• Many decisions about the scope of the workshop planning problem, the methods and expected outputs were pre-defined by the faculty. This one the one hand limited students' freedom to define their procedures (compared with a semester-long studio), but minimized time needed for orientation and enabled an immediate start of the planning process.
• All interim results, ideas, and planning proposals of student teams were publicly presented and made available for use by other groups (e.g., the long table of change proposals). This limited the personal attachment of students to "their" particular ideas and facilitated collaborative planning and more objective searches for appropriate solutions.
• Student groups were always mixed by disciplinary background and nationality. This made teamwork more difficult but also enhanced mutual understanding and facilitated practicing communication skills and intercultural collaboration.
• Student team composition and focus was changed from process and evaluation themes to different stakeholder interests after the mid-workshop presentation. This procedure had the benefit that stakeholder interest teams included members knowledgeable about different landscape processes who now served as quasi-experts on their theme. Also, students further enhanced teamwork skills in being required to again adjust to a new group setting.
• The time provided for working periods was strictly limited. This, on the one hand, led to a relative crudeness of initial diagrams. On the other hand, it fostered concise thinking, facilitated rapid development and concretization of ideas and allowed for iterative improvement and intertwined collaboration between student groups. The time limitations of presentations to only two minutes also fostered conciseness and thoughtful preparation.
• Rotating the obligation to present interim results between students enhanced individual skills for public speaking.
• General "time-outs" for addressing questions in public enabled joint learning across all student groups and the possibility to build-upon each other's works.
• Providing examples and templates for expected products in each planning step seemed to enhance understanding of the workshop process among students. As suggested by student reporting, the use of pre-determined color code schemes for drawing process models, change diagrams and projects, for completing evaluations and land use maps was essential to allow for mutual understanding, quick presentations, and joint learning.
In addition to general challenges such as communication issues and time constraints, important issues were problems in understanding the terminology of the framework methods and students' difficulties in keeping up with the several changes of perspectives required. In being trained as environmental planners, they experienced problems in adopting unilateral perspectives for educational purposes.
The evaluation methodology yielded interesting insights. However, it became apparent that much time was needed during the workshop for filling out the surveys and questionnaires, as well as after the workshop for digitalization, coding, and analysis. Furthermore, some students had difficulties in comprehending the questionnaire on planning understanding. While they were asked to imagine that they would be independent consultants to the region, they assumed that we asked them in their role as students, and responded with respect to their tasks in the workshop. To assess changes in planning skills, future evaluations should rather use a smaller number of quantitative survey questions. These would be fast to complete and could be used at the beginning and several times over the course of the workshop. If changes in planning understanding should be assessed, appropriate time must be provided. Since this evaluation showed that changes in planning understanding sometimes only become apparent with some time for reflection, the respective questionnaires should be handed out at two times, once at the beginning and once some time after the workshop. This principle should also be considered in the teaching evaluations conducted at universities.
An interesting aspect for further exploration is the question of how pedagogic workshops can not only contribute to student learning but also yield real-world impact. This has not been evaluated in the Cagliari case study, although the reactions of participating local actors and decision-makers suggested that they intended to consider the workshop results as inspiration for further planning in practice. Lessons on this issue can be learned from research in the field of real-world learning for sustainability, e.g., at the School of Sustainability at Arizona State University [13] .
Further research is needed to test the generalizability of the findings from this workshop to other case studies. An interesting issue for further reflection is therefore to assess if the learning success as achieved in this case study workshop would be replicable in other cases without the long-time teaching experience and the charismatic personality of the leader of the faculty team.
